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Improved forest management has significant climate mitigation potential in Minnesota. © John Gregor  

EXECUTIVE SUMMARY 

aƛƴƴŜǎƻǘŀΩǎ ŎƭƛƳŀǘŜ ƛǎ ŎƘŀƴƎƛƴƎ ŀƴŘ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ Řƻ ǎƻ 

long into the future. Minnesotans are already witnessing 

rising temperatures, warming water, and fewer days of ice. 

Warming temperatures pose threats in a range of ways, 

from health to economic productivity to crime rates. It is 

imperative that we act now to preserve our Minnesota; our 

land, our communities, and our ways of life are all at risk. 

Nature is one of the keys to climate action. 

 

Minnesota is poised to take the lead when it comes to 

fighting climate change in the U.S.τƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ 

three emitters of greenhouse gases. Minnesota is leading 

the Midwest through state emissions reductions targets, 

which include the reduction of greenhouse gas emissions 

by 80% by 2050 compared to 2005 levels. The state has 

already reduced emissions by more than 10%τōǳǘ ƛǘΩǎ ƴƻǘ 

ŜƴƻǳƎƘΦ ²Ŝ ŦŀƛƭŜŘ ǘƻ ƳŜŜǘ ƻǳǊ нлмр ǘŀǊƎŜǘΣ ŀƴŘ ǿŜΩǊŜ ƴƻǘ 

on track for 2025 either.  

 

Natural climate solutions can help to meet these state 

climate targets. They offer an estimated mitigation 

potential of 26 million metric tonnes per yearτas much as 

taking seven coal plants offline. Practical opportunities like 

reforestation and cover cropping can affordably help 

Minnesota reduce the severity of climate change (see 

Figure ES-1). And, implementing just 25% of our NCS in 

Minnesota could yield $97 million annual revenue through 

a carbon market. 
 

In addition to mitigating a significant portion of 

aƛƴƴŜǎƻǘŀΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎΣ ƴŀǘǳǊŜ Ŏŀƴ ƳŀƪŜ ǳǎ 

more resilient to climate change. A range of nature-based 

adaptation opportunities are available in Minnesotaτ
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practices that can help our communities cope with the 

changing climate. Nature-based adaptation strategies can 

protect our land against flooding, maintain our soil, and 

protect our cities against the urban heat island effect. 

 

For natural climate solutions and nature-based adaptation 

to reach their full potential, protecting our communities 

and reducing the impact of climate change, we must 

choose to act now. These opportunities require funding 

and capacity to implement. State policy, agency action, 

private sector climate responses, philanthropic support, 

and individual action will all play a significant in achieving 

our natural climate potential. Planning today will enable 

Minnesotans to protect our communities and our wild 

places like they deserve. 

 

 

 

 

 

Figure ES-1. Natural climate solutions offer 26 million metric tonnes CO2e/year mitigation potential in Minnesota, with the largest opportunities within the 
forestry and agriculture sectors. 
 

 

 

 

 

 

 

 

This report is intended to share a high-level understanding of the natural climate solutions practices available in the state of 

Minnesota. The authors emphasize that the numbers are not final but represent our best current estimate of the opportunity. 

Research in the coming years will certainly refine our estimates and will need to be considered as they are available.  
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Widespread use of conservation practices in agriculture could help producers and store more carbon.  © Bruce Leventhal 

CLIMATE CHANGE AND MINNESOTA 

Climate changei,1 is one of the greatest challenges facing 

Minnesota. The effects of climate change are already 

evident in many of our landscapes and communities. For 

instance, streams in the Twin Cities metro area 

demonstrate increasing water temperatures. Ice-in is 

delayed, while ice-out occurs earlier.2 By 2018, Minnesota 

rivers saw about 10 fewer days of ice than in 1930, and this 

dampened experiences ranging from skating season to 

fishing rules.3 

 

i Climate change is caused by the accumulation of greenhouse gases in the 
atmosphere, which lead to changing environmental conditions around the 
world. Although atmospheric conditions are global, many of the causes and 
solutions to climate change are local. And, although climate change has 

BOX 1. 

aLbb9{h¢!Ω{ /I!bDLbD /[La!¢9Σ  
BY THE NUMBERS 
 

2.9: Average temperature increase, degrees 

Fahrenheit, over the last century 

3.4: Average increase in inches of annual 

precipitation over the last century 

4.8: Average increase in Northern Minnesota winter 

lows in degrees Fahrenheit since 18954 

become a politically polarizing issue in the last several decades, the 
Intergovernmental Panel on Climate Change says scientific evidence for 
warming of the climate system is unequivocal. 
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Projections for climate change in Minnesota indicate 

significant impacts to our local ecosystems. Northern 

conifers like tamarack, spruces, fir and pines are already 

seeing insect damage; and climate amplified insect 

populations will hasten the decline of boreal forest tree 

species (additional forest impacts are further documented 

in a recent Minnesota Forest Resources Council report).5 

Loons will likely move north out of Minnesota due to 

warming temperatures by the end of the centuryτwhile 

other species, like the lynx and the moose, have already 

started to move on.6 

 

Minnesota temperatures are rising faster than 
the global average, and both summer and winter 
temperatures will likely rise more than six 
degrees Fahrenheit over pre-industrial levels in 
the next 50 years.  
 

Minnesota temperatures are rising faster than the global 

average, and both summer and winter temperatures will 

likely rise more than six degrees Fahrenheit over pre-

industrial levels in the next 50 years. By that time, 

Minnesota summers will feel more like Kansas today.7 

Southern Minnesota may face 15ς20 more 90 degree days 

than in the past. Rising temperatures will be most extreme 

in the center of Minneapolis, where the urban heat island 

effect will cause the city to feel four degrees warmer than 

the rest of the state.8 More than 110,000 Minnesotans are 

already vulnerable to extreme heat, and this number will 

rise in tandem with temperatures.9 

 

Precipitation across the state is also likely to increase with 

climate change.10 Extreme rain events and floods will be 

nearly 50% more common by 2050. These floods will 

augment the deleterious effects of pests like the emerald 

ash borer, and 1.7 billion gallons of additional water will 

run off of unprotected landscapesτstimulating algal 

blooms and other ecological challenges.11 In addition to 

affecting native wildlife, changing conditions on lakes and 

rivers will impact coastal property values and trade. As 

flooding and erosion increase, transportation on (and near) 

the Mississippi River could experience stress due to 

extreme heat and flooding.12 

 

 

 

 

ii Compared to 2005 levels 

As Minnesota experiences these climatic changes, 

statewide economic activity and growth potential will shift. 

Warmer winters could extend growing seasons, and 

soybean yields could increase by up to 17% by 2050 due to 

warmer temperatures and greater carbon dioxide 

concentrations. However, the production of other crops, 

like corn, will likely decrease; and livestock production may 

ŘƛǇ ŀǎ ŀƴƛƳŀƭǎΩ ōƻŘȅ ǘŜƳǇŜǊŀǘǳǊŜs increase.13 Labor 

productivity is expected to decline, especially in sectors 

with high-risk work, such as construction, transportation, 

and agriculture.14 Residents of the greater Twin Cities 

region will spend less on heating in the winter but more on 

cooling in the summer, which will cause a total increase in 

electricity demand.15 And, rising temperatures are linked 

with greater crime. Minnesota may see up to a 6% increase 

in crime by 2100 due to climate change.16 

 

Climate change is caused by greenhouse gases; and in 

2016, the state of Minnesota emitted 140 million metric 

tonnes (MMT) of carbon dioxide equivalents (CO2e).17 This 

puts Minnesota close to the national median of per capita 

emissions.18 As a state, Minnesota has already reduced 

emissions by 12%;ii but we have more work to do. 

Minnesota has set ambitious goals of 30% emissions 

reduction by 2025 and 80% by 2050, compared to 2005 

levels.19 This means we must reduce annual emissions by 

an additional 30 MMT CO2e by 2025.20 In addition to 

reducing our emissionsτmitigationτwe must also adapt 

to enable society to cope with the already-present impacts 

of climate change (see Box 2 for more on adaptation, 

mitigation, and natural solutions to both). 

 

As the impacts of climate change become more extreme, 

Minnesotans will experience greater threats to our 

livelihoods, communities, and ways of life. Solutions to 

combat climate change exist, and now it is up to us to find 

the strategies that will work best for Minnesota. 
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BOX 2.  

ADAPTATION AND MITIGATION  
 

Now is the time for us to act. Minnesota has vast opportunities to mitigate and adapt to climate change immediately. 

 

Mitigation refers to actions that reduce the severity of climate change by decreasing our greenhouse gas emissions. This 

can be done through transitions away from fossil-based energy (coal, gasoline) or by storing more carbon (for example, in 

biomass). 

 

Adaptation refers to actions that improve the ability of people and nature to cope with climate change. We can adapt 

through natural or technological meansτfor instance, by restoring floodplains to decrease the impact of floods on our local 

communities, or by building stronger more storm-resistant buildings. Nature also needs to adapt to climate change, 

because as many ecosystems warm and weather patterns change, plant and animal species may no longer find favorable 

conditions in places they once thrived. 

 

Many solutions contribute both to mitigation and adaptation efforts. For instance, reforestation can store carbon in trees 

(reducing net carbon emissions) while also creating a more resilient natural system that can handle greater precipitation 

and temperature variability. A transition to renewable energy can reduce carbon emissions from fossil fuel combustion 

while also making our communities more resilient through decreased dependence on international supply chains that can 

be interrupted by storms. 

 

 

                         

  

Mitigation ς reducing emissions 
¶ Natural Climate Solutions can mitigate 30% of 

current emissions globally 

¶ [ŀƴŘ ǳǎŜ ǇǊŀŎǘƛŎŜǎ ŀǊŜ άǘƘŜ Ƴƻǎǘ Ŏƻǎǘ-effective 

carbon sequestration method available21 

¶ Implementing 25% of our NCS in Minnesota 

would yield $97 million annual revenue in a 

carbon marketiii 

 

 

 

 

iii Assuming $15/metric tonne CO2e/yr offset. 

Adaptation ς reducing damage 
¶ Natural systems can address climate hazards like 

flooding and erosion 

¶ 96% of the U.S. population lives in counties 

where weather-related disasters were federally 

declared in the last decade22 

¶ Improved management and greater plant 

diversity can ensure future environmental, 

health, economic, and societal resilience while 

ensuring our natural climate solutions are 

sustainable over the long-term 


